Retinoic acid negatively regulates p34cdc2 expression during human neuroblastoma differentiation.
p34cdc2 is a protein kinase that has an important role in controlling cell cycle progression and may regulate tumor suppressor gene activity. In this work, we show that the arrest of cell growth and induction of differentiation in a tumorigenic neuroblastoma cell line by retinoic acid (RA) is associated with a 75-fold decrease in the level of p34cdc2 protein. The RA induced decrease in p34cdc2 levels does not simply reflect the arrest of cell growth, because p34cdc2 levels are not reduced when neuroblastoma cells are growth arrested by nutrient deprivation. Furthermore, dephosphorylation of the tumor suppressor gene product RB, a substrate for the p34cdc2 kinase activity, is observed only when p34cdc2 levels are decreased in RA treated cells. These studies link regulation of cdc2 level, RB phosphorylation state, and induction of differentiation by RA and suggest that alterations in the cdc2 gene or in genes controlling its regulation contribute to tumorigenesis.